Calcium-induced synergistic inhibition of a translational factor eEF2 in nerve growth cones.
Local protein synthesis in nerve growth cones has been suggested, but how it is controlled remains largely unknown. We found eukaryotic elongation factor-2 (eEF2), a key component of mRNA translation, in growth cones by immunocytochemistry. While phosphorylated eEF2 was weakly distributed in advancing growth cones, eEF2 phosphorylation was increased by high potassium-evoked calcium influx. In the growth cone, calcium elevation increased eEF2 kinase (EF2K), a calcim-calmodulin-dependent enzyme. Calcium also decreased the level of phosphorylated p70-S6 kinase (S6K), a kinase known to inhibit EF2K. Moreover, calcium elevation decreased total eEF2 in growth cones. Since phosphorylated eEF2 inhibits mRNA translation, calcium elevation appears to inhibit mRNA translation in growth cones by a synergistic mechanism involving regulation of EF2K, S6K, and eEF2 itself. Time-lapse imaging showed that calcium elevation induced growth arrest of neurites. The inhibitory effect on mRNA translation may thus be involved in the regulation of neurite outgrowth.